. Experimental 1e 
Reference (Isodesmic) Reactions
In our implementation, the reference reaction always pertains to the reaction involving our reference species (1) . An example of the use of a reference reaction for the calculation of a reduction potential is depicted in Scheme S1. In this case, the reaction of interest is the 1 e -reduction of benzoquinone (2) states. Relative free energies in kcal/mol are given in parentheses when more than one tautomer for a given state is given. For the CO2H substituents, the dianion species exhibit spontaneous intramolecular proton transfer for hydrogen-bonding conformations. Quinones with multiple protic substituents could display enhanced effects but are unlikely to alter the qualitative trends for the 1 e ], of quinones 1-134 and their effective Hammett constants (). The gray data points were used to generate the linear fit, and the colored data points were found to exhibit deviations from these linear fits and are defined in the legend, with the specific substituents in each group given in the SI (Table  S10) . The reduction potentials and pKa values are given in Table S11 . The substituents were chosen by examining the hydroquinone structures for either a nonplanar six-membered quinone core or protons which were oriented out of the plane of the planar quinone core. 
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